Effect of immobilization stress on brain polyamine levels in spontaneously hypertensive and Wistar-Kyoto rats.
The present study aimed to compare the basal brain polyamine levels and stress-induced brain polyamine level changes in spontaneously hypertensive rats (SHR) and Wistar-Kyoto (WKY) rats. For immobilization stress, both strains underwent acute (3 h per day immobilization for 2 days), chronic (3 h per day immobilization for 15 consecutive days), or no immobilization stress (control group). Basal putrescine (PU) levels in frontal cortex and hippocampus of SHR (11.03 +/- 0.81 and 11.36 +/- 0.33 nmol/g tissue, respectively) were significantly higher than WKY rats (6.90 +/- 1.44 and 7.82 +/- 0.71 nmol/g tissue, respectively). However, there were no strain differences in basal spermidine and spermine levels between the two. After acute stress, the PU levels in frontal cortex and hippocampus (15.99 +/- 0.45 and 14.10 +/- 0.95 nmol/g tissue, respectively) were significantly increased in SHR as compared to the non-stressed SHR (11.03 +/- 0.81 and 11.36 +/- 0.33 nmol/g tissue, respectively). In WKY rats, the PU level was significantly increased by acute stress in frontal cortex (11.68 +/- 1.12 nmol/g tissue) as compared to the non-stressed WKY (6.90 +/- 1.44 nmol/g tissue). After chronic stress, the PU levels in frontal cortex and hippocampus of SHR (12.44 +/- 0.54 and 11.34 +/- 0.66 nmol/g tissue, respectively) significantly decreased as compared to acute-stressed groups (15.99 +/- 0.45 and 14.01 +/- 0.95 nmol/g tissue, respectively). In WKY rats, after chronic stress, the PU level was significantly decreased in frontal cortex (5.73 +/- 0.36 nmol/g tissue) as compared to acute-stressed groups (11.68 +/- 1.12 nmol/g tissue). The PU levels in frontal cortex and hippocampus of acute-stressed (15.99 +/- 0.45 nmol/g tissue and 14.10 +/- 0.95 nmol/g tissue, respectively) and chronic-stressed (12.44 +/- 0.54 and 11.34 +/- 0.66 nmol/g tissue, respectively) SHR were significantly higher than acute-stressed (11.68 +/- 1.12 and 9.76 +/- 0.45 nmol/g tissue, respectively) and chronic-stressed (5.73 +/- 0.36 and 8.44 +/- 0.71 nmol/g tissue, respectively) WKY rats. The present study provides the higher basal PU level and stress-induced PU response in SHR as compared to WKY rats may be related to enhanced response of hypothalamic-pituitary-adrenocortical axis and sympathetic influence that may significantly contribute to the development of hypertension in SHR.